Fading Productivity - Making Sense of Canada's Productivity Challenge by Rock Lefebvre & Katherine Mayman
Fading Productivity
Making Sense of Canada’s
Productivity Challenge









































































































CGA-Canada takes this opportunity to thank Rock Lefebvre, P.Adm, MBA,
FCIS, CGA, and Katherine Mayman, B.I.B., of our Research and Standards
Department. Appreciation is extended also to Association members, and
team contributors who provided support, expertise, and peer review to
the exercise.
Electronic access to this report can be gained at www.cga.org/canada
© By the Certified General Accountants Association of Canada, 2007.




































































































































































































































































































































































































































































































































Making Sense of Canada’s
Productivity Challenge
By the Certified General




1. Executive Summary................................................................................ 15
2. Sources of Competitiveness.................................................................... 19
2.1 The Global Competitiveness Index (GCI)........................................ 19
2.1.1 Canadas Overall GCI Ranking .............................................. 22
2.1.2 The GCI Sub-Indices at a Glance .......................................... 22
3. Sub-Index: Basic Requirements ............................................................ 25
3.1 Institutions ...................................................................................... 25
3.1.1 Ethics and Corruption ............................................................ 26
3.1.2 Government Inefficiency ........................................................ 27
4. Sub-Index: Efficiency Enhancers .......................................................... 29
4.1 Higher Education and Training........................................................ 29
4.1.1 Quantity of Education ............................................................ 30
4.1.2 Quality of Education .............................................................. 33
4.1.3 On-the-job Training ................................................................ 36
5. Sub-Index: Innovation Factors................................................................ 39
5.1 Business Sophistication.................................................................... 39
5.1.1 Networks and Supporting Industries ...................................... 40
5.1.2 Sophistication of Firms Operations and Strategy .................. 42
5.2 Innovation ........................................................................................ 44
5.2.1 University/Industry Research Collaboration ........................ 45
5.2.2 Availability of Scientists and Engineers................................ 46
5.2.3 Utility Patents........................................................................ 51
6. Canadian Productivity Indicators............................................................ 55
6.1 Labour Productivity.......................................................................... 55
6.2 Multifactor Productivity .................................................................. 57
6.3 Sources of Slow Productivity Growth.............................................. 58
7. Salient Conclusions ................................................................................ 61
Table of Contents6
8. Steps Forward ........................................................................................ 65
8.1 Invest in Human Capital .................................................................. 65
8.2 Encourage Efficiency and Innovation in SMEs................................ 68
8.3 Improve Institutional Efficiency in Government ............................ 71
9. Closing Remarks .................................................................................. 73
10. Appendix A: Composition of the Global Competitive Index................ 75
11. References ............................................................................................ 79
List of figures
Figure 1: GCI Sub-Indices, 9 Pillars Ground
According to Stage of Development........................................ 20
Figure 2: GCI GDP Thresholds for Establishing
Stages of Development ............................................................ 20
Figure 3: GCI Weighting of Sub-Indices at Each Stage
of Development........................................................................ 21
Figure 4: Overall GCI Of G8 Countries, 2002-2006 .............................. 22
Figure 5: Sub-Indices, GCI, 2004-2006.................................................. 23
Figure 6: Basic Requirements Sub-Index, GCI, 2004-2006 .................. 25
Figure 7: Composition of the Institutions Pillar...................................... 26
Figure 8: Efficiency Enhancers Sub-Index, GCI, 2004-2006 ................ 29
Figure 9: Composition of the Higher Education and
Training Pillar, GCI, 2006 ...................................................... 30
Figure 10: Secondary School Drop-Out Rate, Canada, 1990-2004.......... 31
Figure 11: Overall Secondary School Graduation Rate,
Canada, 1997-2002.................................................................. 31
Figure 12: Growth In Population 19-24 Attending University,
Canada, 1997-2003.................................................................. 32
Figure 13: Full-Time Student vs. Faculty Growth,
Canada and US, 1987-2003 .................................................... 34
Figure 14: Federal Cash Transfers, Post-Secondary Education
(% Of GDP), Canada, 1983-2004............................................ 35
Figure 15: Provincial Expenditures on Post-Secondary
Education, Canada .................................................................. 35
Figure 16: Canada, Participation in Job-Related Training
by Age and Employer Support, 1997-2002 ............................ 38
Figure 17: GCI, Innovation Factors Index, 2004-2006 ............................ 39
Figure 18: Composition of the Business Sophistication
Pillar, GCI, 2006...................................................................... 40
Figure 19: Capital Intensity, Canada, 1994-2004...................................... 437
Figure 20: Composition of the Innovation Pillar, GCI, 2006.................... 44
Figure 21: Change in Age Profile of Labour Force in Natural
and Applied Sciences (%), Canada, 1991-2001 ...................... 48
Figure 22: Undergraduate University Enrolments by Program
(As a % of Total Enrolments), Canada, 2000/01-2004/05 ...... 50
Figure 23: Canada’s Share in Triadic Patents
(% Of OECD Total), 1993-2002.............................................. 52
Figure 24: Number of Triadic Patent Families per $100 Million
GDP, G-7 Countries, Canada, 1991-2001................................ 53
Figure 25: Labour Productivity Growth in the Business
Sector (Year-Over-Year % Change), Canada
and US, 1982-2006.................................................................. 56
Figure 26: Decomposition of Real GDP Growth,
Canada, 1982-2004.................................................................. 57
Figure 27: Sources of GDP Growth, Canada, 1995-2004 ........................ 58
List Of Tables
Table 1: University/Industry Research Collaborations, Canada............ 45
Table 2: Labour Force Growth by Selected Occupational
Groups, Canada, 1991-2001 .................................................... 47
Table 3: Age Profile of Labour Force in Natural
and Applied Sciences, Canada, 1991-2001.............................. 49
Table 4: Job Futures at a Glance by Area of Study,
Canada, 2007............................................................................ 518The accelerated rate of globalization has altered the way in which countries
pursue and otherwise achieve social and economic policy. It not only impacts
on the way that nations conduct business but also reshapes the manner in
which individual countries view themselves. Moreover, the observance of
economic growth and prosperity across national boundaries has become a
fundamental aspect of life; a relative indicator of the state of well-being and
sustainability.
In arriving to where we are today, we have evolved through an era of measuring
individual growth while entering an age where the prevalence of international
benchmarking has fostered the expectation that countries having the same
level of development should be performing at least comparably. Often
times, failure to meet or exceed these globally-accepted benchmarks results in
international speculation respecting the country’s innovation, competitiveness
and adaptation within a global context.
With its origins anchored in economic theory, productivity gains reveal a
nation’s ability to create prosperity and sustainable growth. Accordingly, one
of the reliable measures of performance is productivity growth. Given its
lacking productivity growth, especially in comparison to the superior growth
experienced by the United States, Canada has in recent years attracted
criticism. Regrettable for a number of reasons, this scenario has further served
to put into question the future standard of living in Canada. And although
economists from around the world maintain contending views regarding the
root cause of an identified lagging productivity growth, there does appear to
be a general consensus that the competitiveness of Canada’s key productivity
drivers has been declining.
With the goal of understanding the major causes of decreasing competitiveness,
and the inherent impact on productivity, the Certified General Accountants
Association of Canada (CGA-Canada) undertook, in late 2006, a comprehensive
review of the subject. The 2006-2007 Global Competitiveness Report published
annually by the World Economic Forum was relied upon to identify the major
causes of competitive decline, followed by an analysis of how these factors
have interacted with productivity growth. Our ultimate aim in presenting this
paper is to advance the understanding of our members and of the general
Foreword
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public of the relationship between productivity and competitiveness, to heighten
awareness of the underlying factors that impact these performance indicators
and to influence the ongoing debate on Canadian productivity.
Anthony Ariganello, CPA (Delaware), FCGA
President and Chief Executive Officer
The Certified General Accountants Association of Canada11
With a reasonable supply of highly skilled human capital, an abundance of
natural resources and strong ties with a neighboring world leader, Canada
seems well-equipped to prosper domestically and internationally. Taken in
tandem also with Canada’s expanding gross domestic product (GDP), low
inflation and unemployment rates, and an intensifying export market, it is
reasonable to hypothesize that the Canadian economy is positioned to fare
quite well within the global environment.
Upon closer investigation of the dynamics that drive productivity and
competitiveness however, a number of worrisome trends emerge. In the past
five years, Canada’s productivity growth has failed to keep pace with that of
the United States as well as that of several other developed nations represented
in the Organization for Economic Development and Cooperation (OECD).
Compounding the discomfort of this finding is that the internationally
recognized Global Competitiveness Report of the World Economic Forum
demonstrates that Canada’s productivity growth is at its lowest in the last five
years. Although these findings alone do not necessarily denote an impending
economic disaster, they do suggest that Canada may not be optimizing its
comparative and competitive advantages. With this in mind, the following
pages will focus on identifying the elements that have caused Canada’s
declining competitiveness and extend recommendations for improving
overall productivity.
Importantly, we should recognize that one of the issues compounding the
already complex debate on productivity is the fact that no one universal
definition of productivity exists. Productivity is often used interchangeably
with competitiveness, when in fact they are two separate, albeit related,
concepts. Furthermore we should concede that there are several ways of
measuring productivity, and even more approaches in determining what the
results signify. Prior to commencing our analyses therefore, it is considered
beneficial to introduce a number of adopted definitions and the framework that
we relied upon in the crafting of this paper.
For the purpose of this study, we have ultimately relied on the terminology and
characterization put forward by Dennis Hoffman (PhD), Professor of
Economics and Director of the Seidman Institute at the Arizona State
University.
1 Consequently, reference to the terms productivity, competitiveness
Introduction
1 The Productivity and Prosperity Project: An Analysis of Economic Competitiveness, by Dennis Hoffman,
October 2005.
Canada’s productivity
growth is at its lowest
in the last five years12
and prosperity as used in this paper impart the following meanings:
Productivity: the efficiency with which goods or services are produced by
a given set of inputs, such as capital, raw materials and labour. Productivity
can be measured in a number of different ways, but is most commonly
measured as the output per unit of labour.
Competitiveness: the collection of factors, policies and institutions which
determine the level of productivity in a country and therefore determine
the level of prosperity that can be attained by an economy. Measuring
competitiveness is usually done by benchmarking one country’s performance
against another or several others.
Prosperity: the economic well-being of a country. However, it can also be
used more broadly to mean the general quality of life or standard of living.
Unlike productivity, prosperity is much harder to measure.
The relationship between the three terms embodies the assumption that:
Improving productivity is the primary means of raising prosperity. In turn,
gains in productivity are dependent on the level of competitiveness.
Visually, the relationship appears as follows:
With these definitions in hand, the following analysis will also incorporate the
works of the Global Competitiveness Report published annually by the World
Economic Forum. The Global Competitiveness Report ranks countries from
around the world each year in order of their relative competitiveness based on
a variety of factors. The factors are grouped into three main categories:
• basic requirements;
• efficiency enhancers; and,
• innovation factors.
In order to become globally competitive, it is commonly accepted that the
basicrequirementsmustfirstbedeveloped,followedbytheefficiencyenhancers,
and finally the innovation factors. Consequently, the guiding framework for
this paper will be based on the model portrayed on the following page.
In order to begin identifying the areas of potential improvement, we will begin
by examining the pillars of competitiveness that drive productivity and where13
Canada is lagging in relation to these factors. This primary investigation will
then be followed by a brief analysis of how national competitiveness has been
affecting the level of productivity over recent years. Taken collectively, the
analysis of these drivers and indicators will ultimately portray the direction of
Canada’s standard of living and some of the approaches germane to the prospect
of improved future prosperity.1415
In the winter of 2006, the Certified General Accountants of Canada set out to
investigate the current thinking around Canadian productivity. While Canada’s
performance on a national level has been seemingly above-average over
recent years, a closer investigation reveals a number of disconcerting trends,
particularly in terms of comparable international competitiveness.
These trends have been largely a result of declining competitiveness in key
areas of the economy. Canada fell from 9th place in the Global Competitiveness
Index in 2002 to 16th place in 2006, notably due to the following observable
indicators.
Weak Investment in Higher Education
• Full-time faculty growth in Canadian universities lagged at 7% between
1987 and 2003, while full-time student growth rose by nearly 50%.
• Federal cash transfers to the provinces for post-secondary education fell
from 0.56% of total GDP in 1983-84 to 0.19% in 2004-05.
• The share of provincial expenditures dedicated to post-secondary education
fell from 1.54% of provincial GDP to 1.05% between 1992-93 and 2004-05.
Poor Quality of Math and Science Education
at the Secondary Level
• The quality of skills obtained by secondary students in Canada has been
declining in science and mathematics. Canadian students went from 5th
place in the OECD to 11th place for science skills between 2000 and 2003.
Mathematics skills fell from 6th place to 7th.
Less Employer-Supported Job Training
• Employer-supported job-related training fell from 79% of all workplace
training in 1997 to 72% in 2002.
•2 8% of all employees in the workplace reported that they had unmet training
wants or needs.
Excessive Business Regulation
• A survey distributed to participants of university/industry collaborations —
which are a major source of innovation in Canada — indicated that excessive
rules and regulations surrounding intellectual property, contracts and
overhead costs are the major barriers to effective collaboration.
Executive Summary 1
Canada fell from 9th
place in the Global
Competitiveness Index
in 2002 to 16th place
in 200616
•G overnment-imposed restrictions on foreign ownership in certain industries
such as the telecommunications industry — one of Canada’s most
important industries — have resulted in the inability to raise capital
efficiently. The excess cost has resulted in increased consumer prices, by at
least $1.06 per month per subscriber for telephone companies and $2.61
per month per subscriber for cable companies.
Weak Investment in Capital Goods
• Capital intensity growth — which measures the amount of capital used per
worker — fell from 0.4% in 1996 to -0.6% in 2004.
• The ratio of real investment in machinery and equipment (M&E) to GDP
was only 6.8% between 1981 and 2004, compared with 7.9% for the
United States, despite the fact that manufacturing (Canada’s 2nd largest
industry) continues to rely heavily on M&E investments.
The declining competitiveness in these key areas of the economy has also
affected productivity negatively. For instance, weak investment in human
capital — including education and training — has led to overall poorer
innovation and labour productivity growth. Weak investment in the business
sector — especially in terms of R&D and the capital-to-labour ratio — has
also led to stagnant levels of multifactor productivity growth.
• Average annual labour productivity growth fell from 2.85% between 1995
and 2000, to 1.1% between 2000 and 2005.
• Between 1994 and 2005, increases in the number of hours worked per
person contributed an average of 2.1% to GDP growth, while labour
productivity contributed only 1.2%.
•B etween 2000 and 2004, labour input contributed 43% to GDP growth; capital
input contributed 26%; multifactor productivity growth contributed only 31%.
• These trends suggest that limited productivity growth over the last 10 years
has been due to increases in the number of hours Canadians spend at work,
rather than more efficient use of resources.
Our goal in conducting this study is to accentuate that the overall standard of
living in Canada is at risk. While Canada currently remains among the most
competitive nations in the world, its position is threatened by the failure to
improve on key aspects of the economy, especially while several of the
emerging economies around the globe are aggressively pursuing development.
Encouragingly, we have a solid foundation. But in the absence of deliberate
strategic changes in the areas of human and capital investment and the
aggregate regulatory burden
2, Canada will continue to struggle with its global
competitive position.
2 Tackling Compliance: Small Business and Regulation in Canada, by Rock Lefebvre and Phil Gans,
Certified General Accountants Association of Canada, September 2006.17
However we can also concede that many levels of government feel compelled,
and are oftentimes expected, to make investment decisions based on the then
current demands of the public rather than on the requirements for future
development and sustainability. For instance, there has been a trend among
government policy makers over the last decade to allocate resources to present
consumption (i.e. health and social programs), rather than to future investment
(i.e. education and infrastructure)
3. In short, decision makers are constantly faced
with the challenge of apportioning limited public resources to ‘maintenance’
and to ‘innovative’ initiatives simultaneously. Ultimately these investment
decisions affect our ability to compete in the global arena and to foster
enhanced productivity.
It would be remiss also to not acknowledge that changes in competitiveness
and in productivity are affected not only by government policy-makers, but by
decisions made by the private business sectors as well. Given that
governments are elected to act in the best interests of the broad public, while
the business sector typically acts within a more restrained stakeholder
atmosphere, there will inevitably be dissimilar beliefs, attitudes and priorities
affecting productivity and competitiveness. While we may not individually be
in discord, immediate collective harmony is nevertheless restrained. As such,
CGA-Canada is optimistic that while grand and elaborate plans are necessary
to steward the desired shift, the opportunity lies in the articulation of multiple
strategies by policy-makers and business leaders. These in turn can be
expected to exert desired influence, inducement and accommodation onto the
business sector while also engendering necessary public sector support.
In the current world of augmented corporate social responsibility and globalization,
the time continues to be ripe for an accelerated policy shift which inevitably
serves business, its constituents and the overarching societal pursuits.
3 See Growing Up: The Social and Economic Implications of an Aging Population, by Rock Lefebvre and
Amar Goomar, Certified General Accountants Association of Canada, December 2005.
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it is important to look at all areas of the economy in holistic fashion. The
Global Competitiveness Report, published annually by the World Economic
Forum (WEF), is perhaps the most comprehensive tool in existence for doing
so, as it uses a benchmarking scheme known as the Global Competitiveness
Index (GCI) to assess how nations are performing relative one another.
Generally speaking, the GCI ranks each nation using a number of indicators
of competitiveness which permit countries from around the world to identify
where their competitive performance may be stagnate or lagging. This concept
will be discussed at length in the upcoming section.
2.1 The Global Competitiveness Index (GCI)
The annual Global Competitiveness Report originated in 1979 with the intention
of publishing annual reports on the relative competitiveness of countries from
around the world. Although the Report has always indexed each economy’s
competitiveness ranking, the model for assessing these rankings has been
redeveloped several times over the year. In 2004 the current Global
Competitiveness Index (GCI) was developed by Professor Xavier Sala-I-Martin,
a leading expert on growth and economic development, to include the
most cutting-edge research on business and economic factors.
4 Given the
incompatibility of the previous models to the newer, and vastly superior
model, the bulk of the following analysis will therefore be based on performance
indicators from 2004 and thereafter.
The Global Competitiveness Index (GCI) is based on a foundation of nine
factors that are critical to driving productivity and competitiveness. These
factors are referred to as the “pillars” of the GCI and are grouped into three
sub-indices based on the natural phases of economic development as presented
in Figure 1. As such, a less-developed country that is operating as a factor-
driven economy will be primarily concerned with developing the pillars in the
first Basic Requirements sub-index such as infrastructure, health and primary
education. As that country progresses to an efficiency-driven economy, it will
begin to focus on the more advanced areas of economic development associated
with the second Efficiency Enhancers sub-index of economic development
such as higher education, technology and market efficiency. The final phase of
Sources of Competitiveness 2
4 World Economic Forum, “The Global Competitiveness Index,” in The Global Competitiveness Report
2006-2007, Chapter 1.3, p.5




economic development is naturally captured in the third innovation-driven
stage which accentuates business sophistication and innovation.
In order to gauge a country’s individual stage of development and to categorize
its standing within the GCI, the GCI groups nations by level of GDP per capita.
Figure 2 below provides the classification thresholds of the GCI. From the
table provided in Figure 2, we can see for instance that countries in the first
stage of development operating in a factor-driven economy will have a GDP
per capita of less than $2,000 US. As each nation grows and becomes more
economically developed, the assumption is that their GDP per capita will rise
accordingly and conceivably grow to the innovation-driven stage having in
excess of per capita GDP of $17,000 US.21
After countries are grouped into their respective stages of development, they
are assigned rankings for each of the nine pillars. The rankings are necessarily
based on the number of countries involved in the model and are assigned
rankings of 1 to 125, where the ranking of 1 signifies the most competitive and
a ranking of 125 the least. Ultimately all nine pillar rankings are aggregated to
form an overall GCI ranking, which is the final measure of a nation’s
relative international competitiveness.
This model is deemed robust because it also factors in the stages of development
when assigning rankings for each pillar. As Figure 3 below illustrates,
countries in the first stage of development will have a greater weight placed
on pillars in the Basic Requirements sub-index being as these factors are more
critical to the functioning of their economy. In comparison, the more advanced
economies in the GCI will have less weight placed on basic requirements and
more weight assigned to innovation factors. Therefore, as each country
progresses to become more developed, the weight will gradually shift to the
more aspired pillars of the GCI. However, countries that fail to develop the
most critical aspects of their economy will be penalized, receiving a lower
competitiveness ranking for the respective pillar. As a result of this unique
ranking system, the model is extremely valuable in terms of defining where
nations are lagging, and what they can do to improve in these areas.
This model is deemed
robust because it also
factors in the stages
of development22
2.1.1 Canada’s Overall GCI Ranking
As can be evidenced from the graph afforded in Figure 4 below, Canada’s
GCI ranking has been declining since 2002 signalling an overall relative
decrease in productivity and competitiveness. After receiving an enviable
ranking of 9th place in 2002, Canada’s ranking has fallen seven spots to place
16th in 2006. In comparison, many of the other G8 countries improved their
ranking over the 4-year period, including France, Russia, the United Kingdom
and Germany. Of the G8 nations, Canada is now 5th in terms of overall
competitiveness, compared to 2nd place in 2002.
Nonetheless, it is important to consider that the number of countries reviewed
by the Global Competitiveness Report can vary from year to year, having an
impact on the relative rankings of each country. For instance, in 2002-03 only
80 countries were included in the report, compared with 125 countries in
the most recent 2006-07 report. Therefore, a country that may in fact be
improving their productivity and competitiveness on a domestic scale may
still fail to improve in the international rankings due to additional nations
included in the Index, many of which are less developed nations aggressively
pursuing development strategies. As more countries begin to emerge on
the global front and transition from factor-driven economies to efficiency
and innovation-driven economies, it will become increasingly difficult for
the industrialized nations of the world to remain among the top competitors in
the Index.
5 Global Competitiveness Report 2002-2003, Ch 1.1, p.11; Global Competitiveness Report 2004-2005,
Ch 1.3, p.64; and Global Competitiveness Report 2006-2007, Ch 1.3, p.14.
Of the G8 nations,
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2.1.2 The GCI Sub-Indices at a Glance
It is important to note at this juncture that due to the changes made to the GCI
model in 2004, the sub-indices from earlier years are no longer compatible for
comparison. Therefore, with a view to remaining consistent and relevant, the
following analysis of the sub-indices will rely on comparable data from the
2004-05 and 2006-07 reports only.
As Figure 5 demonstrates, the primary reason for Canada’s lagging
competitiveness over recent years is due to weaknesses in the factors that
contribute to efficiency and innovation. While the Basic Requirements index
saw a slight improvement of two points since 2004, both the Efficiency
Enhancers and Innovation Factors indices declined by three points. This
suggests that improving the latter two areas will prove most beneficial in terms
of increasing the competitiveness of the nation. Therefore, for the
purpose of identifying the factors most germane to Canadian productivity and
competitiveness, the following analysis will discuss the Basic Requirements
only briefly while devoting most energy to Efficiency Enhancers and Innovation
Factors. Similarly, the analyses in the following sections of each sub-index
will focus only on the most critical areas of decline.2425
The Basic Requirements sub-index is driven by four of the nine pillars of
competitiveness: 1) Institutions, 2) Infrastructure, 3) Macro-economy and
4) Health and Primary Education. As the graph below depicts, Institutions is
the only pillar having seen significant decline since 2004. In contrast, the
Infrastructure and Macro-economy pillars have held constant over the 2-year
period while Health and Primary Education has seen a four-point improvement.
In the interest of focusing on the most critical aspects of weakening
competitiveness, we have restricted review to the Institutions pillar only.
3.1 Institutions
As Figure 7 demonstrates, the competitiveness of institutions is largely affected
by 1) Ethics and Corruption and 2) Government Inefficiency. Canada in
particular has had numerous problems in these areas over the last few years,
driving down the competitiveness of the Institutions pillar. While regrettable,
the attention directed to these issues has caused the governments in Canada
to begin challenging the culture of government institutions to become more
efficient and transparent.
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3.1.1. Ethics and Corruption
3.1.1.1 Diversion of Public Funds
In 2002, allegations of a federal sponsorship scandal began to make headlines
in the Canadian press after it had been suspected that several advertising
agencies campaigning for the Liberal Party had received highly inflated
commissions for their services. Under the direction of then-Prime Minister
Jean Chrétien, the Auditor General of Canada, Sheila Fraser, began an
investigation into these allegations with the aid of the RCMP. By the time the
Auditor General’s report finally became public in 2004, Prime Minister Paul
Martin had assumed leadership of the Liberal Party. Unfortunately for Martin,
the timing of his rise to the office of Prime Minister placed him at the center
of accusations and the controversy regarding the sponsorship scandal. Fraser’s
final report highlighted countless misuses of public funds amounting to
millions of dollars resulting in a confirmed misappropriation of public moneys.
3.1.1.2 Public Trust of Politicians
In addition to the loss of millions of taxpayer dollars, the federal government
also lost a considerable amount of approval, even within its own echelons.
After countless investigations and the launching of a parliamentary inquiry,
the situation eventually came to an end after Paul Martin was subjected to a
no-confidence vote in the House of Commons. This made him the fifth prime
minister in history to lose the confidence of the House, and the absolute first
to lose on a straight no-confidence motion. Martin resigned his position soon
after and following the dissolution of parliament a minority Conservative
government was elected to power in 2006.27
Unfortunately, the episode mobilized a lingering anxiety which has had
far-reaching implications on the productivity within government. Not only
were millions of dollars in public funds diverted to personal motivations, but
public trust in politicians and senior officials plummeted substantially. All the
while, the machinery of government experienced bouts of paralysis and
apathy. As a result, governmental officials have experienced an abnormally
high rate of turnover since 2004, causing increased resource expenditure on
campaigning and training for new officials. In addition, several federal
initiatives developed under the Liberal government aimed at improving
productivity have been lost or abandoned under a Conservative mandate
which has had to adapt to an altered reality and priority agenda. All of these
factors have contributed significantly in restraining economic growth during
the period under review.
3.1.2 Government Inefficiency
3.1.2.1 Burden of Government Regulation
In addition, the relatively high levels of red tape, bureaucracy and waste or
duplication produced by the existence of different levels of government,
entwined agency mandates and regulatory intervention have added substantially
to poor productivity across the nation. As CGA-Canada has espoused in its
recent report titled Tackling Compliance: Small Business and Regulation in
Canada, Canadian businesses and individuals are subject to an excessive
number of regulatory requirements each year which amount to millions of
dollars in spending. Moreover, many of these regulations and requirements
overlap or contradict others, serve collectively to overload businesses and
government administration, or are simply out-of-date. What’s more is that this
intricate system of domestic governance commands excessive financial outlay
for professional counsel.Adding to the absolute cost of compliance necessitated
by our complex system is that a healthy entrepreneurial spirit is increasingly
stifled and resources are ultimately committed to unproductive, or at least less
than optimal, pursuits.
While a number of initiatives seeking to combat these issues were developed
under the direction of the Liberal government in 2002, they have to date been
largely abandoned or ignored. Little progress has been made in terms of tracking
regulatory reduction, and the promised annual reports regarding regulatory
reduction have been discontinued. In short, government commitment to an
aggressive compliance reduction agenda has waned as too have the optimistic
productivity and competitiveness recuperations which might have been expected.
Canadian businesses
and individuals are




(1) Higher Education andTraining, (2) Market Efficiency, and (3)Technological
Readiness
6.As Figure 8 demonstrates, Canada has improved both the pillar for
Market Efficiency and Technological Readiness. However, Canada’s Higher
Education and Training pillar has lost significant ground causing the overall
decline in the sub-index. Therefore, this particular pillar will be the focal point
of our discussion.
4.1 Higher Education and Training
The Higher Education and Training pillar is driven by three main elements:
1) Quantity of Education, 2) Quality of Education, and 3) On-the-jobTraining.
In turn, these main elements are also driven by a number of factors relevant to
efficiency. The following analysis will discuss a number of these drivers in
order to understand where deficiencies are occurring.
Sub-Index: Efficiency Enhancers 4
6 See Appendix A for a full break-down of the pillars.30
4.1.1. Quantity of Education
Recent statistics on the number of secondary and post-secondary students
pursuing education have been particularly promising over recent years.
According to Statistics Canada, not only are more secondary students choosing
to complete their high school diploma than in the past, but the number of
studentsattendingpost-secondaryeducationhasalsorisenfasterthanthegrowth-
rate of the student population. These trends suggest that Canada can continue
to look forward to a highly skilled labour force in the upcoming years.
4.1.1.1. Secondary Enrolment Rate
In terms of secondary school enrolment, Statistics Canada has reported that
the national drop-out rate for high school students has continued to decline
since 1990, meaning that a larger proportion of students attending secondary
school are choosing to complete their studies. As Figure 10 demonstrates, the
number of drop-out students fell from 16.7 percent in 1990, down to
9.8 percent in 2004.
7 This is significant to the Canadian labour force since it
contributes to a lower national unemployment rate, as well as a more highly
skilled labour force.
7 Statistics Canada, Provincial Drop-out Rates, by Geoff Bowlby, 2005. Cited 7 March 2007.
The number of drop-out
student fell from 16.7
percent in 1990, down
to 9.8 percent in 200431
In addition, high school graduation rates demonstrated a slight improvement
between 1997-98 and 2002-03. As Figure 11 shows, the overall graduate rate
increased by 2 percent, going up to 74 percent by the end of 2003. But although
this indicates that more students are completing secondary school studies, the
number is still well below the OECD average of 82 percent
8, suggesting that
Canada is not internationally competitive on this measure.
8 Report of the Pan-Canadian Education Indicators Program, p.52, Statistics Canada32
4.1.1.2 Tertiary Enrolment Rate
In addition, the statistics for university enrolment have also indicated a growing
interest in the pursuit of studies. According to a 2005 University Enrolment
survey published by Statistics Canada, the number of students enrolled in
university studies rose more quickly than the rate of growth for 19-to-24 year-olds
between 1997 and 2003. As Figure 12 demonstrates, the proportion of the
population aged 19 to 24 increased by slightly more than 5 percent, compared
to a 20.4 percent increase in the number of student enrolments for the same
age group.
While this trend does indicate that an increasing number of Canadian students
are expressing an interest in attending post-secondary institutions, the tremendous
growth rate for this period can also be attributed to other stimulants. Firstly,
secondary schools in Ontario were subject to a curriculum change in 2003/04
known as the ‘double cohort’. Essentially this involved the elimination of
the final grade, meaning that students were required to complete their
secondary studies in four years, as opposed to the previous five. As a result
of this change, there were excess numbers of students graduating from
secondary school in both the academic year 2002/03 and 2003/04. University
enrolments across the country also saw a higher-than-normal increase
The proportion of the
population aged 19 to
24 increased by slightly
more than 5 percent,
compared to a 20.4
percent increase in the
number of student
enrolments33
given that Ontario high schools accounted for nearly 40 percent of all
secondary student enrolment during that period.
9
Secondly, the increasing number of foreign students choosing to study in
Canada also contributed to the rise in university enrolments for this period.
According to Statistics Canada, this proportion of the student population
nearly doubled between 1993 and 2003, going from 4 percent to more than
7 percent of the total university population. A large part of this growth in fact
occurred after 2001, when more foreign students opted to choose Canada over
the United States due to the more liberal immigration policies.
10
According to Monte Solberg, the Canadian Minister of Citizenship and
Immigration, this growth in foreign students is a welcome addition to the
educational system given that it contributes approximately $4 billion a year
to the Canadian economy.
11 A large number of foreign students also graduate
and become permanent residents of the country, contributing to the skills and
productivity of the country.
4.1.2 Quality of Education
Unfortunately the quality of education has been experiencing a decline over
the last 2 decades, largely as a result of poor investment levels on the part of
provincial and federal governments. As the governments have allocated less
money to institutions, higher learning has had to rely on other methods of
raising operating revenue, while forfeiting investment in critical quality areas.
Consequently post-secondary institutions have seen less-than-adequate faculty
growth, increasing tuition prices, and restraints in compensation for the faculty
members who prepare tomorrow’s generation.
4.1.2.1 Quality of the Educational System
According to a recent report by the Association of Universities and Colleges
of Canada (AUCC)
12, faculty hiring for post-secondary institutions in Canada
has not kept pace with student growth, prompting many presidents of large
research-intensive universities to express their growing concern over the
deteriorating quality of the student experience. As Figure 13 demonstrates,
full-time student growth across Canadian universities rose by nearly 50 percent
between 1987 and 2003, while full-time faculty growth lagged at a mere
7 percent. In contrast, faculty expansions in the U.S. were able to keep pace
with rising student numbers.
9 University Enrolments, Statistics Canada, Oct 2005.
10 ‘University Enrolment’, in the Daily, 11 Oct 2005, Statistics Canada, Cited 27 Feb 2007.
11 Extract from speech by Monte Solberg for delivery to members of Citizens for Public Justice, 31 May
2006. Available at www.cic.gc.ca
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at a mere 7 percent34
Unfortunately the ensuing result has been that many students feel they are
unable to receive the quality guidance they would like from a tertiary institution.
With increasingly large classroom sizes, it becomes difficult to hold in-depth
classroom discussions between students and the professors — an important
part of learning and cultivation of curiosity and expression at the post-
secondary level. Instead, students complain that their experiences are dry and
mundane, leaving much to be desired.
This capacity problem is placing a subsequent encumbrance on the ability of
a student to seek employment even after graduation. Indira Samarasekera,
president of the University of Alberta, noted that countless students are
passing through the system without getting to know even one professor well
enough to ask for a reference letter — even at the end of their final year.
13 This
statement alone speaks to the insufficiency of the system.
The situation is only further exacerbated by declining levels of investment
from both the federal and provincial governments over the last 10 years.
According to the 2006 Almanac of Post-Secondary Education published by
the Canadian Association of University Teachers (CAUT)
14, federal cash
transfers to the provinces for post-secondary education fell from 0.56 percent
of GDP in 1983-84, down to 0.19 percent in 2004-05.
13 Maclean’s article, Waging a War for Talent, 14 Nov 2005. Vol.118, Is.46, p.18-28.
14 Available online at http://www.caut.ca/en/publications/almanac/default.asp
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The share of provincial expenditures dedicated to post-secondary education
also demonstrated a notable decline between 1992-93 and 2004-05.As Figure
15 shows, post-secondary spending did not rise in line with total provincial
spending or provincial GDP growth, indicating that the provinces have
dedicated less of their overall resources to this area of the economy.36
As a result of these government expenditure trends, the burden of raising
post-secondary revenue has been transferred to both the students and the
faculty. Over a 30-year period between 1974 and 2004, student tuition as a
share of university operating revenue rose by more than 14 percent. In
contrast, government funding declined by approximately 23 percent. The
salaries of the academic community, as a share of total university expenditures,
also saw a noticeable drop, going from 26 percent down to 19.
15
4.1.2.2 Quality of Math and Science Education
According to the 2003 Programme for International Student Assessment
(PISA) report
16, which assesses secondary education across OECD nations,
the skills of students in mathematics and science have been declining in
Canada over recent years. In the 2000 report, Canadian secondary students
demonstrated impressive performance, ranking 5th in science and 6th in
mathematics. However, the subsequent 2003 report showed that the student
skills ranking had fallen to 11th in science and 7th in mathematics.
Unfortunately, without strong foundational knowledge in science and
mathematics, many secondary students are discouraged from enrolling in
post-secondary studies in science, engineering and economics. In fact,
Dr. Stalin Boctor, Dean of engineering, science and architecture at Ryerson
University in Toronto, reaffirmed this tendency after the number of applications
to science and engineering programs fell significantly following a high school
curriculum change. According to Boctor, many secondary students could not
meet the requirements to enrol in university programs after Ontario high
schools switched from a 5-year to a 4-year system in 2003, causing changes
in the math curriculum.As a result, the number of applications received by the
university fell by approximately 30 percent between 2001/02 and 2004/05
17.
Only by making their entrance requirements more flexible did the university
see enrolment levels rise again to more reasonable levels.
4.1.3 On-the-job Training
On-the-job training is an important aspect of enhancing productivity and
competitiveness because it allows employees to develop pertinent job skills
that they may not have otherwise received from formal education institutions.
Moreover, it is one of the most effective means of satisfying labour demands,
as opposed to bidding for the most desired workers or simply downgrading job
requirements — both of which serve to increase inflation and lessen
productivity. But despite these obvious benefits to commerce and to the broader
economy, surveys measuring the extent of job-related training over recent
15 : CAUT, “Section 1 - Finance,” in the Almanac of Post-Secondary Education, 2006.
16 PISA is a collaborative effort among OECD countries to regularly assess the literacy of 15-year-olds.
PISA cycles have been planned for 2000, 2003 & 2006, with each year focusing on a different domain in
education (reading, mathematics and science). Reports can be viewed at www.pisa.oecd.org
17 Article taken from IT Business.ca, Canada falls short on graduates, by Sarah Lysecki. Cited 25 Jan 2007.




years have shown that employers are making lesser investments in job-related
training, creating a worrisome pattern for future prosperity.
4.1.3.1 Extent of Staff Training
According to a recent survey released by Statistics Canada
18, Canadian
companies continue to lag behind the majority of advanced OECD countries
in terms of adult education and training in the workplace. Between 1997 and
2002, overall job-related training increased by only 6 percent, with the majority
of these increases being paid for by individual employees. In contrast,
employer-supported training fell from 79 percent to 72 percent of all workplace
learning. While these low investment decisions are likely guided by the desire
to maximize profits, they lead to undesirable impacts on inflation
and productivity. Furthermore, less employer-supported training places the
burden on individual employees to make investments in achieving further
career development, most of whom lack sufficient time and resources to
adequately do so.
This situation is especially persistent among workers nearing retirement,
specifically those between the ages of 55 to 64. Although this age group saw
one of the largest expansions in formal job-related training between 1997 and
2002 (see Figure 16), the gross majority of this was funded by the employees
themselves rather than through employer sponsorships. In addition, more than
a quarter of these training participants reported that they still had unmet
training needs, largely because they were unable to afford further training on
their own limited resources. This trend is particularly troublesome since
the aging Canadian labour force will begin relying more on these
workers as the availability of skilled workers diminishes. Without further
employer-sponsored training, employees between the ages of 55 to 64 may not
have the ability, or the inclination, to continue working up to or beyond the
traditional retirement age of 65 years.
18 See Statistics Canada, Adult Education & Training Survey 2003. Cited 24 Nov 2006.
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Furthermore, employees in smaller firms are receiving less employer-
sponsored formal training than those in larger firms. Unfortunately this
includes a significant proportion of the total employees in Canada as small and
medium-sized enterprises (SMEs) with fewer than 50 employees account for
95 percent of all businesses.
19 Given their limited size and resources, many
SMEs find it difficult to support the costs and workflow disruptions that
formal job-related training triggers. And despite the fact that most SMEs
(93%) attempt to compensate by using informal training, such as tutoring or
mentoring by a staff member or trainer, employees are still left with markedly
less skills development. Therefore, creating incentives for SMEs to engage in
more formal job-related training activity may serve as the most efficient way
in which to improve the overall level of on-the-job training.
19 Taken from Industry Canada report, Key Small Business Statistics. Ottawa: July 2006. p.5.39
The Innovation Factors sub-index is driven by the last two of the nine pillars:
1) Business Sophistication and 2) Innovation. As depicted graphically below,
Business Sophistication has lost a total of six places since 2004, while
Innovation has improved only slightly. Given the importance of innovation in
Canada’s particular stage of development, both of these pillars will be discussed
at length.
5.1 Business Sophistication
The competitiveness of Business Sophistication is driven by two primary factors
in Canada: 1) Networks and Supporting Industries and the 2) Sophistication
of Firms’ Operations and Strategy. Although the sophistication of Canada’s
microeconomic environment is fairly advanced by global standards, it has been
falling in recent years. According to our analyses, the declining competitiveness
of this indicator is largely attributable to the fact that the Canadian economy
is composed of mainly Small and medium-sized enterprises (SMEs), making
substantial growth and development in business sophistication difficult to
achieve. In addition, the presence of government regulations in certain of
our key industries have made increased competition and development difficult
to pursue, ultimately stifling competitive growth. These challenges will be
discussed at greater length in the following sections.
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5.1.1. Networks and Supporting Industries
Even though most major Canadian industries function in highly competitive
environments — which maintain low consumer prices and accentuate operational
efficiency — there are a number of industries that are subject to heavy
regulation imposed by Canadian governments, ultimately and unintentionally
impeding competition. The telecommunications industry for one has come
under heavy criticism in recent years as a result of its restrictions on foreign
ownership. Advocates for the removal of these restrictions have agreed that
heavy regulation is expectedly harming the development of local facilities-
based competition and decreasing the overall quality of operations.
20
5.1.1.1 Local Supplier Quality (Telecommunications Industry)
According to Industry Canada, the telecommunications industry contributes
2.4 percent to total GDP in Canada
21, making it the largest industry in the
Information and Communications Technologies (ICT) sector and one of the
most important contributors to economic growth in the country. Yet despite
this industry’s importance, the Canadian government has required that telecom-
munications carriers must be “Canadian-owned and controlled corporation[s],”
which means that no more than 20 percent of telecommunications corporations
may be controlled by non-Canadians, either through board participation, voting
shares, or any other way.
22 According to the Canadian Standing Committee
on Industry, Science and Technology, who undertook a review of the foreign
restriction limitations in 2002, these regulations substantially limit investment
opportunities for these firms and restrain their ability to raise capital.
20 See Opening Canadian Communications to the World, Report of the standing committee on Industry,
Science and Technology, April 2003. Chapter 2.
21 Taken from Industry Canada web site, “Canadian ICT sector profile.” Cited 13 March 2007.
22 See Canada, Telecommunications Act 1993, Section 16.41
In fact, upon survey of the largest wireless telecommunications companies in
Canada — including Mircocell, Rogers AT&T, Call-Net, Telus and Bell
Canada — all of them reported that removing foreign ownership restrictions
would be a beneficial for the long-term performance of the industry. The
newer telecommunication firms that had been in the Canadian market for
20 years or less also reported that foreign ownership restrictions were a
definite impediment to realizing their current investment plans, particularly in
terms of raising capital. Because many of these corporations have limited
pools from which they can draw investment, they are often forced to
substitute debt capital for equity capital, which subjects them to greater
vulnerability. In fact, there have been a number of bankruptcy filings and
capital restructurings in this industry over the last decade.
Furthermore, the increased costs of raising capital are also passed onto the
consumers in the form of higher prices, which is obviously negative for the
overall competitiveness of the nation. According to the Committee, foreign
ownership restrictions in Canada increase the cost of capital by at least $1.06
per month per subscriber for telephone companies and by at least $2.61 per
month per subscriber for cable companies. It is contended by some that these
consumers could receive greater quality for equal or less cost if foreign
ownership restrictions were removed.
It is also important to note at this juncture that, while the Telecommunications
Industry is particularly affected by government regulations which reduce
competition from foreign competitors, it is not the only industry where these
restrictions occur. Other industries where foreign investment is also affected
by federal or provincial regulation include:
• Aviation,











The elimination of unnecessary regulations in all of these sectors would prove
beneficial for the overall competitiveness of Canada.
The elimination of
unnecessary regulations





5.1.2. Sophistication of Firms’ Operations and Strategy
One of the principal reasons Canadian firms are lacking business sophistication
is due to the actuality that most of them are SMEs. Given their limited size and
resources, many Canadian firms do not have the financial capabilities or the
extensive networks required to adopt new technologies, hire more qualified
personnel, or train new employees in technical aspects.As a result, these firms
oftentimes forfeit growth or greater productivity, even when the market demand
would allow such developments, due to their resource constraints. We will
look at these limitations in greater detail.
5.1.2.1 Production Process Sophistication
Based on economic theory, a production process is defined as an integrative
set of activities that transforms inputs into outputs.
23 Creating an efficient and
sophisticated production process therefore involves producing the greatest
number of outputs with the least number of inputs possible. To do so,
businesses must remove any potential bottlenecks from the input chain, which
includes raw materials, labour services, capital goods, and land. However,
given that Canadian businesses already operate on a fairly advanced scale, the
most frequent method of improving efficiency is through changes in labour or
capital goods.
Unfortunately, businesses in Canada have invested very little in labour and
capital goods over recent years to improve the sophistication of their production
processes. As seen in the previous analysis, the level of investment provided
to labour services — such as employer-sponsored training — has actually
declined since 1997. As a result, fewer employees in Canada are achieving
the level of skills development they want or need in order to become more
productive and valuable workers.
In addition, there has been insufficient investment towards improved capital
goods — such as machinery and equipment (M&E) — particularly in the
manufacturing industry where production processes rely heavily on capital
goods investments. As Figure 19 reveals, capital intensity — which is defined
as the amount of capital used per worker — has decreased drastically over the
last decade, falling to -0.6% in 2004.






The rate of business investment in machinery and equipment has also failed to
keep pace with the more competitive U.S. rate since the 1980s. Between 1981
and 2004, the ratio of real M&E investment to GDP was 7.9 percent in the
United States, compared with 6.8 percent in Canada.
24 Again, this inability to
increase investment in M&E at a comparable level is due to the large number
of SMEs in Canada, particularly in manufacturing, which means that they
have fewer resources to invest and lesser means to adapt old technologies.
5.1.2.2 Willingness to Delegate Authority
According to a recent report published by Industry Canada
25, small firms in
Canada are faced by a number of managerial problems when they are attempting
to grow, specifically in relation to the delegation of day-to-day operations.
One of the most pertinent of these challenges is the fact that the founders
of the firm must learn to manage a business that is larger than the one they
originally created. More often than not, the success of this transition involves
the ability to delegate authority to other employees within the firm, or to hire
new personnel who can assume the additional positions of responsibility.
According to the report, there are two potential situations that can inhibit this
transition, and ultimately strain the actual performance of the business.
In the first instance, some owner-managers are simply unwilling to relinquish
their personal control over the firm by adding professional and non-family
personnel. By refusing to dilute their power over the operations, owner-
managers in these situations find themselves attempting to balance too many
24 Industry Canada special report, “Investment in Machinery & Equipment,” March 2005.
25 Industry Canada, Growth Determinants of Micro-Business in Canada, by Evangelia Papadaki & Bassima
Chami, 2002.44
positions at once, often without the time, inclination or training to do so.
Predictably, this results in wasted time and less productive employees. On the
other hand, there are a number of smaller firms who would like to hire and/or
train additional employees to drive their growing operations, yet the lack of
financial resources prevents them from doing so. The outcome of this situation
is again negative, resulting in the underperformance of the firm and the
over-utilization or less than optimal performance of the owner-manager.
This inability to manage growth prevents a large number of SMEs from
expanding their operations, even when market demand would invite it. This is
especially true for micro-businesses (firms with 1-4 employees), which account
for nearly 57 percent of all employer businesses in Canada.
26 According to an
Industry Canada survey performed in 2000
27, nearly half of micro-businesses
in Canada exhibited no growth over a 4-year period between 1996 and 2000,
while 17 percent actually declined in size. Only 35 percent of micro-businesses
managed to expand and retain the number of employees in their firm over the
4-year period, demonstrating the difficulty this portion of the Canadian private
sector experiences in attempting to grow.
5.2 Innovation
The Innovation pillar is driven by a number of factors in the economy. In
Canada, the most relevant drivers of innovation are 1) University/Industry
collaboration, 2)Availability of scientists and engineers and 3) Utility patents.
Although Canada has been largely competitive across these categories in
recent years, there are a number of areas where improvement can be realized.
The following analysis will discuss these factors in more detail.
26 Industry Canada, Key Small Business Statistics, July 2006.
27 Results found in Industry Canada’s report, Growth Determinants of Micro-Business in Canada, 2002.
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operations5.2.1 University/Industry Research Collaboration
According to the Conference Board of Canada (CBOC), public-private
partnerships (PPPs) in research are an essential tool for connecting innovative
ideas to companies who can transform them into globally competitive
products and services. Moreover, these partnerships have vast benefits for all
participants involved. For instance, university researchers/students are often
provided increased employment opportunities, different perspectives on
research studies, and access to physical materials and facilities that would
have otherwise been impossible to reach. Similarly, businesses have the
benefit of improving their visibility and reputation, upgrading their scientific
and research capacity, and identifying new business opportunities based on
collaborative research.
28
To date, Canadian universities have been fairly successful in forging collaborations
with national industry leaders to produce valuable results. The following table
highlights a number of recent PPPs.
Yet despite these recently successful university-industry collaborations, PPPs
are not producing the full range of benefits that they could as a result of a few
keybarriers. BrianGuthrie,DirectorofInnovationandKnowledgeManagement
at the CBOC, notes that “despite common perceptions, the barriers to effective
collaborative research are typically not related to technical capabilities nor
differencesinmotivation,perspectiveorculturebetweenbusinessanduniversities.
The major barriers are turnover of staff-especially student researchers who do
45
28 Conference Board of Canada, Lessons in Public-Private Research Collaboration, p.i-ii. Cited 28 Feb 2007.












• They developed a finite element
mathematical model to simulate the
aluminum wheel die-casting process
for cars and light trucks. This
substantially reduced time and cost
for new wheel projects.
• They developed a double-fortified
salt designed to help combat nutrient
deficiencies, such as anemia, in
developing countries.
• As a result of their collaboration in the
development of sensing equipment
for infrastructure construction, the
university is developing a new discipline
called “civionics” which merges civil
engineering with photoelectronics.
• Together they have become leaders
in residue and heavy oil upgrading
research that is expected to improve
fuel quality.
Private Firm Research University Result of Collaboration
Source: Conference Board of Canada, 2006.46
much of the work-and the so-called ‘institutional fog’of rules and regulations
surrounding intellectual property, contracts and overhead costs.”
29
In reference to the turnover of staff, this can happen from either the industry
or university side. Throughout the course of a project, key staff members may
leave the company, be promoted, or move to other groups. In rare instances,
the company may even lose the lead collaborator on a project, which can cause
substantial setbacks in the project. However, more often than not, high
turnover rates are a result of student researchers leaving the project. Because
professors in universities rely on students to perform significant work on
consigned research projects, their availability and reliability is an essential
component to the success of the collaboration. Therefore, identifying methods
to reduce the risk of turnover is a key barrier to overcome.
In addition, many collaborators are finding that complying with the excessive
institutional rules and approaches surrounding public-private collaborations
are confusing and stressful, having a negative impact on the project. This
is particularly true of legal, intellectual property and financial guidelines,
especially when collaborating with more than one university at the same time.
Oftentimes the uncertainty or complexity with the contracting process is so
great that parties simply choose to ignore the regulations altogether, or become
disenchanted with forging these valuable partnerships. Indeed such responses
to heavy regulatory burden have been well-documented in the past. Therefore
minimizing and simplifying regulations wherever possible would no doubt
have a positive impact on the quality of public-private partnerships.
5.2.2 Availability of Scientists and Engineers
The availability of scientists and engineers in the labour force is an important
driver of productivity and competitiveness, especially as the economy
becomes more knowledge-based and technologically advanced. Over recent
years, there has been a particular public concern that Canada is failing to
provide enough of these types of professionals to the labour force. These
concerns are only amplified by the fact that the rapidly aging population is
expected to make labour conditions even more strained in the upcoming years.
The following analysis will therefore address a number of these issues related
to the science and engineering labour force, and whether or not there is cause
for concern in terms of future availability.
In Canada, the overall Natural and Applied Sciences labour force — made up
of scientists, engineers, technicians and technologists — saw substantial growth
between 1991 and 2001, more so than the total labour force. According to the
Canadian Technology Human Resources Board (CTHRB), the country’s total
29 Taken from Conference Board of Canada news release, Benefits of University-Industry Research
Collaboration Limited by a Few Key Barriers, June 2 2006. Cited 28 Feb 2007.
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labour force increased by 9.7 percent, compared to 41.9 percent for occupations
in natural and applied sciences.
30 Much of this growth was due to the impressive
gains made in computer and information systems occupations. However, growth
was not enjoyed by all occupational groups in the Natural andApplied Sciences
labour force, sparking concerns over future labour and expertise shortages.As
the table below shows, technical occupations in Physical Sciences shrank by 22
percentbetween1991and2001.Occupationsformathematicians,systemsanalysts,
computer programmers and architects also saw negligible growth for the period.
Table 2: Labour Force Growth by Selected Occupational Groups,
Canada, 1991-2001
Total Canadian Labour Force


































































































Occupational Group 1991 1996 2001 (1991-2001)
*Excludes occupations in Computer and Information systems. Data taken from 2001 Census.
Source: CTHRB, Human Resources Action Plan, 2003.
30 The CTHRB collaborated with the Canadian Labour and Business Centre in 2003 to address the most
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According to the study, the aging population has been at least partially responsible
for the shrinking labour force, and is expected to contribute to this decline
even further (see CGA-Canada’s 2005 report Growing Up: The Social and
Economic Implications of an Aging Population). As Figure 21 demonstrates,
the number of young professionals in natural and applied sciences (excluding
those in computer and information systems occupations) decreased by more
than 23 percent between 1991 and 2001, while those nearing retirement
continued to grow at a noteworthy pace. As a result of these demographic
shifts, 62 percent of employees in the natural and applied sciences labour force
were above the age of 35 in 2001, up from 50 percent in 1991 (see Table 3).49
In addition to the rapidly aging labour force, university enrolments in a number
of programs related to the natural and applied sciences have waned since 2001.
According to Statistics Canada, the largest relative growth for university
programs continues to be in social and behavioural sciences (see Figure 22),
despite the fact that employment prospects for 2007 remain modest in these
fields and average annual earnings are below the national average.
31
In comparison, growth rates for physical sciences, architecture and engineering
programs have remained stagnant, while mathematics and computer and
information sciences have registered a significant drop. These persisting
trends have only fuelled public speculation that Canada will suffer a labour
shortage in the Natural and Applied Sciences sector before long.
However, it is important to note that despite public concerns over an impending
labour shortage, there has been no conclusive evidence indicating that these
recent trends are somehow harmful to the Canadian economy. Given the
incredible growth in the sector between 1991 and 2001, it may be that the
demands of the Natural and Applied Sciences labour force are currently
satisfied, discouraging further growth in these disciplines.




































Technical Occupations in Natural & Applied Sciences
(excluding computer & information systems)*
* Includes technicians and technologists in Physical Sciences, Life Sciences, Civil, Mechanical and
Industrial Engineering, Electronics and Electrical Engineering, Architecture, Drafting, Surveying and
Mapping, and other technical inspectors and regulatory officers.
Source: CTHRB, Human Resources Action Plan, 2003.










Indeed 2007 employment prospects for a number of the science and engineering
fields are particularly unwelcoming. Table 4 demonstrates that the overall
outlook for new graduates in programs such as biology, chemistry, mathematics,
physics and architecture show both high unemployment rates and lower than
average earnings. Therefore the declining enrolment rates for these programs
may be reasonable given the current demands of the labour force. In fact, the
Physical Sciences field (chemistry and physics) and the Life Sciences field
(biology) were among the areas of the labour force that saw exceptional
growth between 1991 and 2001, with a growth rate of 38.2 percent and
54.4 percent respectively.51
5.2.3 Utility Patents
5.2.3.1 Triadic Patent Families
Triadic patents are a measurement of the number of utility patents a nation
has registered in the three largest patent offices in the world: 1) the European
Patent Office (EPO), 2) the Japanese Patent Office (JPO), and 3) the United
States Patent and Trademark Office (USPTO). This particular indicator is an
important measurement of innovation as it gauges inventive performance,
diffusion of knowledge, and innovative activities on a global scale.
According to the OECD, Canada’s share of triadic patents increased by more
than 30 percent between 1993 and 2003, going up from 0.99 percent of the
world total to 1.31 percent of the world total in less than 10 years.
32 This is a
32 Data available from Treasury Board of Canada Secretariat, Canada’s Performance Report, years 2004,
2005 and 2006. Cited 8 March 2007. Reports available online at www.tbs-sct.gc.ca































































































































































































Source: Service Canada, statistics taken from jobfutures.ca. Based on 2001 Census figures.
Canada’s share of
triadic patents increased
by more than 30 percent
between 1993 and 200352
significant improvement for a nation with a relatively small population and a
more modest level of GDP.
In fact, when the absolute number of triadic patent families is compared to the
level of GDP in Canada, it becomes quickly evident that the country is
producing new utility patents at a highly competitive rate.As Figure 24 shows,
between 1991 and 2001 Canada nearly doubled the number of triadic
patents per $100 million dollars of GDP, demonstrating high inventive
performance compared to economic growth. When measured against the other
G-7countries,Canadarankedsecondinthiscategorywithgrowthof93.6percent,
behind only Germany who grew slightly faster at 94.6 percent.535455
As previously discussed, improving the factors that drive competitiveness,
including human capital, innovation and business sophistication among other
things, creates the necessary preconditions for improving productivity growth.
Without strong capabilities in all areas of the economy, it becomes more
difficult to influence productivity and thus to create sustainable prosperity for
a nation. For instance, a country with low literacy rates and less educational
attainment will encounter far greater barriers to adopting new productivity-
enhancing technology than a country with a highly skilled labour force.
The following section aims to outline the productivity trends over the last
25 years in Canada with the goal of enforcing the link between competitiveness
and productivity growth. The analysis will show that productivity has in fact
declined, particularly as a result of weakening efficiency and innovation.
6.1 Labour Productivity
The most traditional measure of productivity — labour productivity — measures
theefficiencyoflabourresourcedeployment.Weshouldnotethatforthepurpose
of this paper, we have measured labour productivity growth in the business
sector alone, since productivity growth measured in the overall economy
includes non-market components of education, health care and administration.
Therefore we believe that business sector productivity is the most accurate
measure of labour productivity when measuring the efficient use of resources.
Over the past 25 years, the business sector has experienced inconsistent
levels of labour productivity growth. Between 1995 and 2000, labour
productivity in the business sector saw average annual growth of 2.85 percent
(Figure 25). However, these years of relatively high growth were met by
another five years of inconsistent growth, resulting in a much lower 1.1 percent
average annual growth for the period 2000-2005. Canada ended the year 2006
noticeably behind the United States in terms of productivity growth.
Canada has also fallen behind a number of OECD countries over the long-term.
Between 1973 and 2004, Canada had the third lowest rate of labour productivity
growth (as measured by output per hour worked) among 23 OECD countries,
growing at an annual average rate of only 1.2 percent.As a result, Canada has
gone from being 4th in the OECD in terms of output per worker in 1960, down
to 17th in 2004.
33
Canadian Productivity Indicators 6
33 Andrew Sharpe, “Research Trends and Issues in Canada”, Speaking Notes for a Presentation to the
Ontario Research and Innovation Council, February 12, 2007
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When examining labour productivity trends, it is also important to measure
how productivity growth has contributed to the overall level of economic
growth. This is due to the fact that GDP growth is driven not only by gains in
labour productivity, but also by an increase in the number of hours worked per
person. Considering these two measures in tandem provides significant
insight into how efficiently resources are being used, and at what cost
economic growth is being achieved.
Figure 26 demonstrates that gains in labour productivity have not actually
been at the root of economic growth over the last 25 years; actually the
preponderance of the growth was driven by increases in the total number of
hours worked per person. Between 1981 and 2005, labour productivity
increased by an annual average of 1.2 percent, while the average number of
hours worked increased by 1.5 percent a year. The contrast becomes even
more noticeable between 1994 and 2005 when the increase in hours worked
contributed almost twice the amount to GDP growth than the increase in
labour productivity (2.1 percent compared to 1.2 percent). This strongly
suggests that economic growth has been fuelled by employees working longer
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6.2 Multifactor Productivity
Multifactor productivity (MFP) is another measure of productivity that is
considered by some experts to be a more accurate and inclusive measure of
productivity growth. As opposed to traditional labour productivity — which
measures the efficiency with which one unit of input is used (usually hours
worked) — MFP captures the efficiency with which inputs of capital as well
as labour are used.As a result, changes in R&D, new technologies, economies
of scale, managerial skills and production processes will be reflected in
MFP growth.
One of the methods which can be used to create perspective on these different
measures is to demonstrate how capital input, labour input and multi-factor
productivity each contribute to GDP growth. Figure 27 shows the decomposition
of GDP growth to this effect.
As can be observed, increases in both capital and labour inputs have played an
important role in economic growth in Canada over the 1995-2004 period. In
contrast, MFP has been more volatile, which suggests that Canadians have not
consistently increased the efficiency with which they combine the various
factors of production to generate supplementary output.
Most notable in this graph are the changes that began to occur during the
post-2000 period, characterized by overall slowdown in productivity growth.
After the year 2000, labour input began to outperform capital input and MFP,
making the greatest contribution to real GDP growth. More specifically,58
labour input contributed approximately 43 percent to the average annual GDP
growth between 2000 and 2004, while MFP and capital input accounted for
only 31 percent and 26 percent respectively.
6.3 Sources of Slow Productivity Growth
Having now confirmed that both labour productivity and multifactor
productivity growth has been lagging over the last 25 years, it is important to
understand why. Experts suggest that sluggish productivity growth in recent
years may be attributed to the following specific factors:
34
• Low rates of capital investment, which have led to a decrease in the amount
of capital used per worker (defined as “capital intensity”). This was especially
obvious in machinery and equipment capital. The growth in capital intensity
slowed down considerably in the post-2000 years, plunging to -0.6 percent in
2004.
35As discussed earlier under Business Sophistication (see section 5.1.2.1),
low capital investment in machinery and equipment leads to poor production
process sophistication and slower rates of technology adoption/diffusion.
• A decreasing growth rate of workers aged 25 and over holding a university
degree.As a result, labour quality — which reflects the rising proportion of
hours supplied by workers with higher education — maintained a very small
average annual growth of 0.2 percent between 2000 and 2004.
36 The
importance of higher education to productivity and competitiveness was
discussed previously under Higher Education and Training (see section 4.1).
34 Someshwar Rao, Andrew Sharpe, Jeremy Smith “An Analysis of the Labour Productivity Growth Slowdown
in Canada since 2000”, International Productivity Monitor, Number 10, Spring 2005
35 Statistics Canada, CANSIM Table 383-0016









• Lack of additional investments in workplace re-organization and human
resource management prevented the marketplace from improving business
sophistication. As mentioned under Business Sophistication (see section
5.1.2.2),theinabilityofSMEstorestructuretheworkplacethroughincreased
delegation of authority is often an inhibitor to improved productivity.
• A decrease in the market openness of Canadian business, which has slowed
down the adoption of cutting-edge technologies and knowledge being
imported from abroad. Since 2000, Canada’s exports as a proportion of
GDP have fallen, while foreign direct investment (FDI) has remained
stagnant. As mentioned under Business Sophistication (see section 5.1.1.1),
restrictive government policies also play a role in decreasing the market
openness of Canadian businesses.
Changes in the intensity of research and development, the rate of technological
change, the availability of the human capital, the sectoral composition of the
economy, and the geographical and industrial mobility of workers have also
been known to affect the rate of productivity growth.
Since 2000, Canada’s
exports as a proportion
of GDP have fallen6061
The analyses in the preceding sections have provided valuable insight into the
factors contributing to declining competitiveness and productivity in Canada.
By consolidating the information provided by the Global Competitiveness
Report with available data on productivity indicators, a number of conclusions
can now be reached.
Institutional corruption and inefficiency, particularly within government,
has had a decidedly negative impact on productivity and competitiveness.
When scandal erupts within the public sector, a number of side effects occur
that negatively impact productivity and competitiveness. Firstly, public
perception of the government is damaged, both domestically and internationally.
As a result, citizens often begin to demand change within government, which
leads to higher employee turnover within government and increased
expenditure on campaigning and training for new officials. Correspondingly,
international trading can also be negatively impacted if foreign governments
feel that there is a loss of credibility. In both of these instances, the natural
flow of production is disrupted, causing poor productivity growth and excessive
resource inefficiency.
Secondly, a large number of resources are reallocated to less productive
activities in the event of a scandal. As was the case during the sponsorship
scandal in Canada, millions of taxpayer dollars were diverted to the investigation
of the scandal, on top of the millions that were already lost in misappropriated
revenues to advertising companies. The many hours and dollars lost to
investigating and indicting government officials translate to lost productivity
growth, a situation that could have been avoided through greater transparency
and accountability within government.
Sufficient government investment is crucial to the maintenance of
competitive post-secondary institutions.
Without sufficient investment on the part of provincial and federal governments
in Canada, post-secondary educational institutions are left with funding gaps
in terms of paying their operating expenses. The resulting consequences for
Canadian universities and colleges have been deteriorating campus infrastructure,
insufficient faculty hiring, poor student experiences, higher tuition costs and
weak compensation for the post-secondary professors. All of these factors
inhibit Canada’s ability to create quality educational experiences for the
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students who are expected to be the future generation of a highly skilled
labour force. In addition, these factors are likely to continue to act as deterrents
to foreign student recruitment if they persist.
Strong foundations in math and science skills at the secondary level are
critical for the creation of a highly skilled labour force.
Instilling a strong foundation of math and science skills in students at a young
age is particularly important to the ultimate goal of creating a highly skilled
labour force. Not only do many of today’s jobs in the Canadian labour market
demand these skills, but the ability to pursue post-secondary education,
particularly in highly technical disciplines such as science and engineering, is
also dependent on a strong foundation of numeric skills.
Our analyses have indicated that students who lack these foundational skills
will be deterred from enrolling in the programs that demand them, such as
science and engineering. Unfortunately a growing number of Canadian students
are showing declining abilities in these areas, as an international student
assessment of secondary student skills has revealed. Therefore improving the
quality of math and science education at an early age is critical for ensuring a
continuous highly skilled labour force in Canada.
Employer-supported training is an important factor in improving labour
productivity and business sophistication.
More than 25 percent of the employees involved in workplace training in
Canada indicate that they are not receiving the level of training they require,
largely because of reductions in employer-supported training over recent
years. This phenomenon has reduced the ability of employees to increase their
skills sets and to resultantly fully contribute to improving individual labour
productivity.
This situation is even more pressing due to the fact that the labour environment
has become more technologically demanding by the day. Aging workers
nearing retirement are particularly vulnerable to skills shortages since many of
them lack the technological skills possessed by their younger counterparts.
Given the rapidly aging population, this age group should be receiving more
employer-supported training opportunities so as to promote labour force
longevity.
Excessive government regulations imposed on businesses are damaging to
productivity and competitiveness.63
Due to the large number of government regulations surrounding business
operations, a number of Canadian enterprises report that they cannot produce
the full range of benefits that they would like to. Oftentimes, these heavy
regulatory requirements result in excess business costs for Canadian firms,
which are ultimately passed on to the consumers either through higher prices
or products/services that simply never make it to the market. Both of these
negative outcomes sufficiently damage the competitiveness of businesses.
These regulations are particularly detrimental to Canadian competitiveness
when they hinder the innovation-driving ventures in the country. For instance,
university/industry collaborations — which are fundamental portal of
innovation and learning — are often surrounded by a myriad of confusing
institutional rules. Oftentimes, the uncertainty involved is so great that
the collaborators ignore the regulations, or become discouraged from
participating altogether.
Weak investments in capital goods hinder the ability to grow and to
create greater economies of scale.
Insufficient investment in capital goods — particularly in machinery and
equipment — has been largely responsible for the widening productivity gap
between Canada and the United States over recent years. This area of
investment has become particularly important to the Canadian economy in
recent years given the tremendous growth in the manufacturing industry,
which is largely dependent on machinery and equipment. According to
Industry Canada, the manufacturing industry is the second most important
sector in the entire economy, with a compounded annual growth rate of 4.1
percent between 1997 and 2003.
37 Unfortunately the manufacturing industry is
also dominated by a large number of SMEs, along with the rest of the
Canadian economy, which makes it difficult for them to invest regularly in
additional M&E given their limited financial resources.
37 Industry Canada, Wholesalers: A Key Link in Canada’s Economy, April 2005.6465
The development of effective public policy to deal with the declining
productivity can be a daunting task. In search of the right balance, today’s
economic decisions must now reflect consideration of the global market, the
international community, as well as domestic values. Concurrently, the private
sector is guided by a maxim of profit maximization and sustainability.
But beyond the immediate platitudes of responsible public policy and
commercialism, more often than we would care to confess, we fail to establish
or to recognize a reality wherein the business sector and government are, in
fact, partners in competitiveness, productivity and prosperity improvement.
Ironically, it is usually simpler to praise or condemn the ways of one at the
expense of the other when the plain truth of the matter is they are fully
entwined. In short, everyone benefits from increased productivity and everyone
assumes some responsibility to foster it.
Consequently, the following more salient suggestions are intentionally directed
at both sectors recognizing that each recommendation imparts a shared
responsibility and outcome. As with the theme of this paper, the productivity,
or success of implementing these and other recommendations will be dependent
on each sector’s capacity to carry out its respective part of the undertaking.
It is hoped that through the perspectives offered by this study, a number of these
suggested directives can reinforce the existing views and ideas regarding
productivity and be adopted by the immediately affected stakeholders; namely
government and business.
8.1 Invest in Human Capital
It is apparent that human capital is the most important constituent in driving
productivity and competitiveness. People are the driving forces as well as the
suppliers of prosperity growth, efficiency, and creativity. As such, it is
abundantly clear that the ability to achieve growth will in significant part be
founded in improvements made to the development and management of
human capital.
Make Excellence in Math and Science Skills a Priority
The importance of strong mathematics and science skills, particularly at the
secondary level has been widely discussed throughout this paper. Not only do
the majority of jobs within the labour force call for some degree of skill
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within these areas, but the future of our highly skilled science and technology
labour force is also dependent on them. The declining ranking of Canada’s
secondary students in these skills calls for reform to the education curriculum.
One of the most efficient ways to improve the quality of education that
secondary students are receiving is to ensure that the teachers are offered a
pattern of continuing professional development. Given the rapid changes of
our technologically advanced, knowledge-based economy, educators need to
be assured that their respective instructional methods are compatible with the
changing requirements of the practical world. These teachers should therefore
be afforded regular compulsory annual training programs supported through
the provincial education departments towards that end.
The profession should also be more proactively celebrated, through incentives,
rewards and recognition so as to promote the status and stature of the profession
and to recognize the critical role these individuals play in preparing the future
labour force.
Increase Government Investment in Higher Education
As the previous analyses have demonstrated, both the federal and provincial
governments in Canada have been devoting a smaller percentage of their overall
resources to higher education over the past 10-20 years. Encouragingly, the
federal government has recognized the negative impacts of this disinvestment
and responded by committing a $7.6 billion increase in funding for human
capital in the Economic and Fiscal Update 2005.
38 This much needed injection
will be used to additionally resource Canadian access grants, students seeking
financial assistance, Canadian graduate scholarships, post secondary innovation
funds, and workplace skills development.
Given the years of divestment that occurred throughout much of the 1990s
however, both the provincial and federal governments will be required to
ensure that commitments to higher education are sustained. Currently both
levels of government are pursuing investment strategies that result in greater
consumption of resources - especially through social programs and health care
— rather than investment in future prosperity. Therefore future annual
budgets should focus on rebalancing resources towards more future investment,
particularly in education, transportation, communication and housing.
Advance Awareness through Career Advisors
The departments of career services within secondary and post-secondary
institutions should be adequately informed and trained with regards to
advising students on the current conditions of the labour market. Provincial
38 Institute for Competitiveness and Prosperity report, Rebalancing priorities for Canada’s prosperity,
March 2006, p.3267
governments in charge of education should make this information readily
available and easily accessible to post-secondary institutions in a comprehensible
format. As a result, career advisors would be more efficient in guiding the
interests of secondary school graduates and of prospective college and university
students, as well as influencing any negative perceptions that students may
have regarding certain fields of study. The labour market conditions of science
and engineering in particular should be monitored to guard against any future
labour shortages. Perhaps the greatest opportunity lies in the isolation and
deliberate communication of the international, national and jurisdictional
vocational priorities along with heightened student sponsorship monies for
vulnerable areas of study.
Create Aggressive Incentives for Employer-Supported Training
The incidence of reduced employer-supported training over recent years,
particularly in smaller firms, is a worrisome trend when considering the
importance of skills development in the labour force. As employees
acquire more skills through job-related training, they are able to assume more
responsibility or achieve greater efficiency, and experience a higher degree
of job satisfaction. Experts agree also that job-related training or continuing
professional development is an important addition to formal academic education.
Inordertoreshapetheprevalentattitudesrelatedtoemployer-sponsoredtraining,
self-improvement and retraining, the government can play a significant role
by developing innovative policy that more fully supports human resource
development and creates powerful incentives for participation. According to
the work of the Canadian Chamber of Commerce, the option that has received
the most positive reaction from SMEs is the concept of a tax credit for training
investments. This type of incentive has been a popular subject of interest over
the past several years among all levels of government. CGA-Canada supports
the Chamber on the following recommendations regarding a tax credit for
employer-supported training:
39
• The Canadian Chamber of commerce should work with the federal and
provincial governments to create a list of pre-approved accredited national
training programs where a trans-Canada systemic shortage of skilled
workers exists.
• The federal government should introduce a national human resource
investment tax credit program that provides a tax credit for any Canadian
firm that trains as part of the federally accredited training program.
• The tax credit should provide a mechanism that provides an increased level
of credit for small and medium-sized businesses.
39 Canadian Chamber of Commerce, Human Resource Development Tax Credit, 2005.68
Render Self-Assumed Study more Enticing
Given the financial strain that higher learning and professional development
can exert on personally financed education, CGA-Canada further suggests that:
• Students entering professional vocations which are at risk, underrepresented
or otherwise redress unexploited opportunity such as science and engineering
discussed above, should attract more favourable tax treatment such as
increasing the tax credit multiplier or rendering the tax credit refundable.
• For mature students and workers, the eligibility of expenses (such as cost
of transportation and school provisions) for personal tax credits be made
more generous so as to temper the financial obstruction.
8.2 Encourage Efficiency and Innovation in SME
There is a need to establish innovative public policy and a small and medium-
sized enterprises (SME) behaviour that will foster and accommodate efficiency
and innovation. Having experienced very little productivity growth over recent
years, SMEs do nevertheless represent a large part of the business constituency.
Discussed previously, creating training tax credits is one potential method to
spur efficiency and productivity of the firms. However, because this particular
incentive has limited payoff to SMEs having higher capital-to-labour
ratios, government and business should also develop policies and attitudes that
focus on transferring technology, promote in-house innovation, and stimulate
investment spending.
Promote Innovation and Technological Growth
Innovation can play a vital role in improving the efficiency with which goods
and services are produced or, as we have referred to it throughout this paper,
productivity. Businesses can develop a wide range of new products, services and
processes by relying on new and improved technologies. Motivated by a desire
to accelerate physical production, enhance quality and reduce the frequency of
errors or to combat human fatigue, reliance on innovation and technology is a
meaningful way of bolstering productivity. In Canadian business, we generally
view research and development (R&D) as in-house innovation.
Interestingly, Canada has a very affirmative R&D environment which is
supported by some favourable tax incentives. Why then are we not more
successful in creating productivity growth one might ask. While other factors
may be at work, the real counteraction is that we ourselves represent a
relatively small market. As such, new ideas typically do not achieve the
necessary economies of scale. Canadian innovators are therefore forced to
market their ideas outside of the country to make them lucrative. Not a
simple task given the cost and the risk of doing so and the inventive ingenuity
of our neighbour to the south which does not share the same market limitation.69
One of the best ways to prevail over this disadvantage is to import innovations
from other countries that have been more successful in harnessing a broader
commercial participation.While to do so may require foreign direct investment
and access to the capital, the transfer of technology to Canadian companies
raises productivity and enhances export competitiveness.
Improve the Quality and Quantity of Technology Transfer Programs
As was discussed in the body of this paper, many SMEs lack sufficient
resources to invest in capital goods and technology at an internationally
competitive rate. And because the large majority of the Canadian economy
is composed of smaller firms, this results in an overall slower rate of
technology diffusion and productivity growth. In order to increase the
capital-to-labour ratios in these SMEs and to improve the rate at which new
technologies are adopted throughout the country, the federal government can
focus on introducing more technology transfers programs or improving the
ones already in place.
For instance, the Industrial Research Assistance Program (IRAP) run by the
National Research Council is one such program that has shown extreme
success and warrants further expansion. IRAP provides technical and
business-oriented advice to SMEs on adopting new technologies, extends
financial support to firms that demonstrate growth-oriented behaviour, and
allows SMEs access to a wide range of networks where they can foster their
technology growth. Because of the many connections that IRAP has with
organizations at the regional, national and international level, this is one of the
most logical venues for expanding technology transfer programs.
Take up Investment Spending
The figures reveal that there is a clear relationship between productivity
growth and new investment spending. The good news for Canada is that our
currency is strong against the US dollar rendering the price of new foreign
machinery and equipment economically attractive. The caveat is that the
strength of our currency dampens revenues and weakens the case for new
investment; at least behaviourally. But given that, by boosting productivity,
investment spending neutralizes the effect of the high dollar in foreign
markets by generating more revenue.
We must appreciate also that Canadian companies need more capital if they
are to take advantage of the strong dollar. The need to invest in advanced
machineryandequipmentmaybeapparent,thepurchasepricemaybereasonable,
but if the capital is unavailable they are unable to gain the new technologies
that can enrich productivity growth.70
To be successful at exploiting this technological productivity growth, Canadian
companies, SMES in particular, require access to capital.As such government,
lenders and firms respectively must:
• introduce mechanisms which facilitate access to capital and reward firms
for pursuing efficiency;
• embrace early-stage financing that accommodates inbound foreign direct
investment (FDI) and export capacity; and,
• look to maximize organizational efficiency, consider outsourcing low-
productivity activities to alternate or foreign suppliers and make direct
foreign investments.
Welcome Organizational Productivity
Firms can capitalize on better arranging their practices and processes.They can
systematically break down their sequences of production and correspondingly
match worker skills and compensation levels with the demands and inherent
value of the underlying tasks. There is relatively little sense in assigning
costly input factors to tasks which can be performed more efficiently
elsewhere unless there are very good business reasons not to do so. When we
manufacture or assemble a product in Canada for example, we would unlikely
be inclined to manufacture our own screws which others make very efficiently.
Rather, we would simply purchase them.
Good matching of talent and compensation to tasks yields higher productivity
and engenders teamwork. This idea has been around for some time but it can
now be extended on a global scale to specialize in high-productivity tasks
while outsourcing low-productivity tasks which may not be economically
optimal in consideration of Canadian compensation costs or the makeup of the
staffing complement. Sourcing out lower-cost components internationally
makes sense in the current environment when the developing nations have a
comparative advantage on low-skilled, labour-intensive operations due to
lower wage rates.
The opportunity before us is that globalization can accentuate this thinking of
production up the supply chain. Canada, having highly skilled workers, can
reserve its expertise to increasingly sophisticated production aspects; their
higher-cost labour emphasizes value-added complement to the production
process and to specialization. In the end analysis, this means higher domestic
productivity and profitability.
This is where frictional workforce displacement might occur, but this is when
education and training as discussed above become once again so important.71
8.3 Improve Institutional Efficiency in Government
The subject of government inefficiency surfaced in each sub-index of the
Global Competitiveness Report, indicating the high degree of importance the
government plays in influencing the competitiveness of the nation. When
government officials mismanage taxpayer dollars, the economy suffers; when
government officials implement excessive and unnecessary regulations, the
economy suffers; and when government officials create disincentives to
engage in productive or innovative behaviour, the economy again suffers. It
stands to reason that reducing these barriers wherever possible is a powerful
method of creating an environment more conducive to competitiveness and
productivity growth.
Increase Transparency and Accountability in Government
Previously discussed, insufficient transparency within government can have a
detrimental impact on the management of resources within government. The
accountability of those in positions of authority is necessary not only to
regulate the allocation of resources, but also to create a strong level of public
trust, both domestically and abroad.
Encouragingly there has been a resilient change of culture in the federal
government regarding transparency and accountability since the detection and
condemnation of the sponsorship scandal in 2002. Starting in December 2006,
the new Conservative government launched the Federal Accountability Act,
which resulted in significant changes to 45 federal statutes and the amendment
of more than 100 others. Ultimately the goal of the Act is to eliminate
unduly influential donations, protect whistleblowers that uncover scandals
or suspect activity, and to restore Canadians’ trust in government and the
democratic process.
In addition to these changes, the Auditor General reported in her 2007 report
that a number of improvements have been made to reduce inefficiency and waste
in government spending wherever possible. CGA-Canada agrees with these
important steps and continues to advocate for continued public responsibility,
transparency and accountability within all levels of government.
Reduce the Burden of Regulatory Requirements
The topic of regulatory reduction has been discussed at length in CGA-Canada’s
earlier paper, Tackling Compliance: Small Business and Regulation in Canada
(2006). In summary, it was found that the cumulative effect of regulation and
compliance places a significant burden on business and can, in regretful instances,
inflict paralysis onto the entrepreneurial spirit and prosperity. This current
paper has revealed a couple of new issues that warrant particular attention.72
Firstly, the large number of regulations and rules that surround public-private-
partnerships (PPPs) — specifically discussed in the context of university/
industry research collaboration — is an issue that provincial regulating bodies
need to reconcile if optimal synergies between industry and universities are to
be struck. These PPPs in particular serve as fertile environment for the evolution
of utility patents in Canada and allow for new inventions to be brought more
easily to market. A renewed agenda that renders the following outcomes is
therefore highly desirable:
• a complete review of provincial regulations regarding PPPs, eliminating
unnecessary requirements wherever possible;
• simplification of terminology to reduce complexity and misunderstanding;
• streamline access to regulations in a format that allows university/industry
collaborators to easily locate applicable rules; and,
• consolidation of provincial regulations pertinent to PPPs that allow industry
leaders to easily collaborate with multiple institutions simultaneously.
The second major area of government regulation that has significantly impeded
the competitiveness of the Canadian economy is regarding excessive barriers
to foreign ownership. While business may not be taking full advantage of
foreign opportunity, as discussed in an earlier section, the federal government
maintains heavy restrictions in a number of industries, with the most damaging
effects in the telecommunications industry. According to the Canadian
Standing Committee on Industry, Science and Technology the regulatory
regime is far too restrictive for this industry when compared to that of other
OECD member countries. It is ultimately considered to have inflicted an
inability of the telecom industry to practically compete.
In support of the Committee’s 2003 recommendations, CGA-Canada suggests
that the federal government substantially reduce the ownership restrictions
with the goal of eliminating them completely over the next 5-10 years. While
concerns regarding the protection of sovereignty in this industry have been
declared, the Committee has expressed their confidence that the Investment
Canada Act provides the federal government with the necessary tools to
ensure that the increase in foreign investment will be carried out in a way that
is consistent with the public interest.
40
40 Standing Committee on Industry, Science and Technology, Opening Canadian Communications to the
World, p.5573
Increasing productivity is the key to improving real wages, achieving lower
relative prices, creating greater purchasing power for consumers, stimulating
higher business profits and ultimately creating a superior standard of living.
Simply stated, the importance of Canada’s productivity can not be understated.
Its interaction with competitiveness and prosperity is undeniable.
Nevertheless, Canada has floundered in recent years and is today confronted
with the onset of a surging productivity crisis. The productivity gap with
the US and other developed nations is growing and Canada’s growth in
labour productivity ranked, amongst OECD countries, in the bottom quartile
between 1973 and 2004. The fact of the matter is that institutional disrepute,
over-regulation, eroded commitment to education and training, stagnant
production processes, inadequate capital investment, R&D pitfalls, and an
aging populace have, over time, contributed to Canada’s declining labour
productivity growth rates.
Improvements in Canada’s future productivity will be largely dependent on its
inclination and ability to address the above cited ailments. Business, more
than ever, must seek out technological (innovation, technological advancement,
new investment spending) and organizational (input, supply chain, economies
of scale and scope) opportunity. All levels of government need recognize
their influence on productivity and the necessitation of remedies intent on
bolstering Canada’s absolute and relative productivity growth. Policy need
reflect an acknowledgement of the current and desired states and should serve
to induce the sought outcome. CGA-Canada suggests that these incentives
should be aggressive and meaningful in combating the deficiencies exposed in
this and other public papers.
At the same time, we are cognisant that competing public pressures are
exerted onto political leaders and senior officials by Canadians. We live in a
great land that is founded on equality, where social welfare programs and
health benefits are relatively abundant and easily accessible to those in need.
These are worthy pursuits and need not be abandoned. What Canadians
need to hear however is that growth in productivity, the manner in which
inputs are converted into outputs with increased efficiency, has direct
correlation to prosperity and future standards of living. A more productive
economy yields higher wages for individuals, augmented earnings for
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business and increased revenues for government. Social and commercial
policy can co-exist without threatening outright the values inherent to
Canada’s essence. Canadians need to be made aware of our productivity
challenge and that investment in productivity requires immediate attention
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5th Pillar: Higher Education
and Training
A. Quantity of Education
5.01 Secondary enrolment
ratio (hard data)
5.02 Tertiary enrolment ratio
(hard data)
B. Quality of Education
5.03 Quality of the educational
system
5.04 Quality of math and
science education
5.05 Quality of management
schools
C. On-the-job Training
5.06 Local availability of
specialized research and
training services
5.07 Extent of staff training
6th Pillar: Market Efficiency
A. Good Markets: Distortions,
Competition and Size
1. Distortions
6.01 Agricultural policy costs
6.02 Efficiency of legal
framework
6.03 Extent and effect of
taxation
6.04 Number of procedures
required to start a
business (hard data)
6.05 Time required to start a
business (hard data)
2. Competition
6.06 Intensity of local
competition
6.07 Effectiveness of antitrust
policy
6.08 Imports (hard data)
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7.06 Internet users (hard data)
7.07 Personal computers
(hard data)77
8th Pillar: Business Sophistication
A. Networks and
Supporting Industries
8.01 Local supplier quantity
8.02 Local supplier quality




8.04 Extent of marketing
8.05 Control of international
distribution
8.06 Willingness to delegate
authority














9.05 Availability of scientists
and engineers
9.06 Utility patents (hard data)
9.07 Intellectual property
protection
9.08 Capacity for innovation7879
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